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Abstract: In recent years, cognitive psychology has supplied interesting analytical
frameworks for the processes involved in the construction of knowledge at all levels of
education, from kindergarten to college.
In design teaching and for many decades theories have been proposed about design
projects "methods" and "methodologies". However, only in recent years theoretical
approaches to "creativity" and the creative process have been proposed and have
started to be implemented in academic curricula, or as working methods (cocreation).
Creativity, thus, has become an area of "focus" of research, with important
implications on the design discipline. However, creativity, invention, imagination and
fantasy simultaneously interact within the mind, and it seems difficult to distinguish
specific procedures for each and every one of them. How to encourage and nourish
these mental processes in design students? Is it possible to discriminate “phases” of
these processes on the different contexts of learning? It seems that when we reach
adulthood our mind no longer has room for fantasy. Is it possible for a professional
designer to operate using fantasy and imagination? The aim of this paper is to
contribute to an understanding of how fantasy can stimulate creativity.
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Introduction
The proposed topic of this symposium, Design Learning for Tomorrow - Design
Education from Kindergarten to PhD, partly dovetails with my work in the past three
years in the Project Department at ELISAVA Escola Superior de Disseny i Enginyeria de
Barcelona. This positions me to share some of the methodological questions that the
teaching team and I are examining with regard to how to “stimulate”, “nurture” and
“train” our students in individual and collective creativity.
In recent decades, creativity has been the topic of prominent studies in cognitive
psychology (Cropley 1968) with major implications in the worlds of design, innovation
and the new information and communication technologies (Rowe 1987, Boden 2004,
Hemlin and Allwood and Martin 2004, Sawyer 2006). Creative processes have even
become an academic subject and working methodology - brainstorming, design
thinking, co-creation, etc. - (Design & thinking 2011).
However, creativity, invention, fantasy and imagination interact simultaneously in
our minds, and it seems hard to distinguish between the procedures that are related to
each of them.
Technical schools and universities train not only future professionals but also
individuals and citizens. Therefore, design schools in particular must become more
deeply committed to the education of the future designers who will shape our
everyday environment. The educational system must constantly undergo change and
must continuously rationalise the educational models in order to match them to the
times (Findeli 2001).
It is a fact that students – using the term very loosely, starting from when they enter
school as young children – no longer need to go to school to “know”. Today knowledge
is global; there are thousands of channels to access it that are much more dynamic and
interesting than the traditional “encyclopaedic culture”. So schools must focus on the
“ways”people learn and on developing competences related to “training” the mind to
process and synthesise information and generate innovative ideas. At a design school,
the emphasis should be on “lateral thinking” (De Bono 1991) and/or “divergent
thinking” (Robinson 2010), which constantly strives to break the moulds of experience.
The purpose of this paper is to spotlight the factors that play a role in defining our
students’ creativity, with a special emphasis on the relationship between creativity and
fantasy. Back in 1973, Gianni Rodari wrote his Grammatica della Fantasia, an attempt
to classify the “ways” in which stories can be invented and created for children. So
today, why should we not imagine that we can begin to compile educational
experiences to explore and classify possible “ways” of stimulating fantasy and
creativity?
I would like to stress the need to reflect on this topic within the context of the
Spanish educational system, because at the university level we suffer from the results
of an academic curriculum grounded upon rote, behavioural learning. Consequently, at
project-based universities we must focus on a more collaborative, dynamic and
experiential kind of learning.
In Spain, design programmes have only been recognised as Bachelor’s degrees in
the past five years. ELISAVA was the first Spanish design school, founded in 1961, and
one of the first schools to adapt its educational system to the European Higher
Education Area.
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‘Inspired by the reference of the Ulm School, ELISAVA was associated with a
yearning for openness and freedom of thought during the dictatorship, and it thus
became a platform for reflection and debate, based on which it built an innovative
educational plan. The design of subsequent curricula prioritised a commitment to
society and the desire to provide students with a well-rounded education based on the
active development of the student as a basic premise for sound training.’ (Elisava TdD
26, p.7)
Since 1997, the school has been a mixture of different yet complementary
programmes and professions, including design programmes with specialisations in
graphic design, industrial design and interior design, and design engineering
programmes. They both benefit by sharing faculty, classrooms and students.
ELISAVA has an international faculty with divergent backgrounds, including
designers, architects, engineers, artists, anthropologists, sociologists, art critics,
economists and entrepreneurs.
I have been teaching at ELISAVA for 14 years, especially in the first and second
years. At first I taught the history of design in the Design programmes, but later, when I
joined the Engineering faculty to teach courses on design methodology, aesthetics and
culture, I had the chance to expand my interactions with students from different
backgrounds. The first year I shifted my knowledge from one field to the other. The
engineering students were fascinated by the contents I sought to teach, but I soon
realised that the degree of interest in certain subjects was quite different, the mental
procedures with which the students generated information was also different, and the
results in terms of their proposed projects were highly diverse (Perrone 2004).
Likewise, my experience of becoming a mother in the past seven years has given me
the chance to witness children’s learning processes firsthand and has aroused in me a
great deal of curiosity regarding the genesis of expressive and creative thinking. Are
children more creative than adults? Do they have more fantasy? There are different
answers to this question (Munari 1977, p. 30, Sawyer 2006, p. 19), but I felt that the
best way to clarify it was to work with children’s schools by holding artistic creation
workshops and observing specific situations firsthand.
The convergence of these circumstances led me to wonder whether it is possible to
forge connections between the evolution of children’s creativity and the evolution of
my university students’ creativity.
The aim of this paper is to contribute to an understanding of how fantasy can
stimulate creativity. This study is preliminary and speculative in nature and still lacks a
solid theoretical corpus that could scientifically argue for the observations made and
case studies examined to date. It stems from teaching experiences that I myself have
conducted and/or that have been conducted in conjunction with other instructors
under my supervision. However, I believe that despite this we can reach some
interesting preliminary conclusions and thus I feel justified in sharing the educational
experience at this conference.

Defining fantasy, creativity, invention and imagination
In recent decades, cognitive psychology has supplied interesting analytical
frameworks for the processes that play a role in building knowledge at all levels of
education, from kindergarten to the university.
There is a large theoretical corpus explaining the mechanisms of perception,
memory and learning in schoolchildren(Pozo 1989). There are also many studies
focusing on how creativity is developed in children (Vygotskij 1972) and particularly on
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the relationships between art and childhood (Parini 2001, Matthews 1999). Likewise,
there are different suggestions on how to approach education in order to stimulate
creativity (Restelli 2002, 2008). However, there is significantly less literature when the
scope of study is restricted to adolescence and adulthood.
In order to delimit the theoretical framework of this study, I will define the concepts
of creativity, invention, fantasy and imagination viewed from the discipline of design. If
we had to trace back to the origin of these words, the sequence in which they appear
would be the opposite (imagination – fantasy – creativity – invention). It would also
become clear how for many years they belonged exclusively to the realm of the history
of philosophy, as psychology only started to take an interest in them in the modern
age.
Early on, philosophical speculation on these terms was aimed at justifying and
understanding artistic creation. We owe the first distinction between imagination, as
the “faculty of producing the perception of what is sensibly absent”, and fantasy, as a
facultas fingendi which consists of “producing the image of something that has never
been perceived by the senses by dividing and composing images” to Christian Wolff Psychologia empirica, 1730- (Abbagnano 2004, p. 580).
Later, Georg W. F. Hegel made a radical distinction between imagination and
fantasy as determinants of intelligence, yet with different activities; the former simply
reproduces while the latter creates.
By the time cognitive psychology began to take an interest in the imagination and
fantasy, the two terms were no longer separated by a conceptual distance. In 1901,
Théodule Ribot spoke about “creative imagination”, and in 1930 L. S. Vygotoskij finally
recognised in all humans a shared “creative aptitude” whose differences are
particularly evidenced as a product of social and cultural factors.
In 1968, with Arthur J. Cropley creativity became synonymous with “divergent
thinking” that is capable of constantly breaking down schemas and stereotypes based
on experience.
‘A mind that always works, that is always willing to question, to discover problems
where others find satisfactory answers (...), that rejects the codified, that
manipulates objects and concepts without letting itself be inhibited by conformity,
that is a creative mind’. (Rodari 1973, p. 165)
Given these premises, Bruno Munari upholds that ‘a product of fantasy, like that of
creativity and invention, is born from the connections that thought establishes with
what is known’. (Munari 1977, p. 29). I shall take the classification that Bruno Munari
set forth in his book Fantasia as the foundation of this study. Below is a definition of
terms, summarised in Figure 1.
FANTASY
Everything that did not exist before, even if it is impossible to realise and unreal.
This is the faculty that enables us to think about something that does not exist, and it
implies no practical materialisation. It is the freest faculty of all.
CREATIVITY
Everything that did not exist before but can be realised globally. In the field of
design, creativity serves an aesthetic purpose and meets social, economic, human and
psychological needs.
INVENTION
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Everything that did not exist before but that can be realised by solving a problem
from an eminently practical standpoint. Invention enables us to envision something
new yet with no aesthetic considerations. When a new instrument or artefact is
designed, no thought is given to its having to be “beautiful”; rather, it must merely
work.
IMAGINATION
This is the ability to visualise ideas. Imagination makes visible what fantasy,
creativity and invention dream up. Imagination can visualise things that already exist
and is not necessarily creative.

External
WORLD

INTELLIGENCE

MEMORY

FANTASY
CREATIVITY
INVENTION

IMAGINATION

PRODUCTION

Figure 1. Diagram explaining the relationship between fantasy, creativity, invention
and imagination by Bruno Munari.

Bearing these definitions in mind, I believe that it is important to include Margaret
A. Boden’s definition of the concept of creativity:
‘Creativity is the ability to come up with ideas or artefacts that are new, surprising
and valuable... As these very diverse examples suggest, creativity enters into virtually
every aspect of life. It’s not a special ‘faculty’ but an aspect of human intelligencein
general: in other words, it’s grounded in everyday abilities such asconceptual thinking,
perception, memory, and reflective self-criticism. Soit isn’t confined to a tiny elite:
every one of us is creative, to a degree’. (Boden, 2004, p.1)
Boden’s definition further clarifies, “never mind who thought of the idea first”;
what matters is “how did that person manage to come up with it, given that they had
never thought of it before?” Boden thus distinguishes between ‘psychological’
creativity (P-creativity) and ‘historical’ creativity (H-creativity).

Hypothesis
It is common knowledge that children are filled with fantasy. Still, Bruno Munari
refutes this statement by explaining that children actually project everything they know
onto their nearest environs. They have limited knowledge of the world, and anything
around them has the same qualities, so a large ball might be a “mother” and a small
ball would be the “daughter” (Munari 1977, p. 10). Therefore, as Munari argues, the
more we know the more we should be able to establish new relations. So he wonders:
where does the system fail? Why do eighteen-year-olds reach the university
“anesthetised” to knowledge? It seems that when we reach adulthood our minds no
longer have any room for creativity and fantasy.
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Generally speaking, with the exception of a handful of innovative educational
institutions, the Western European education system is organised into a linear,
convergent thought system in which we are taught to give single answers and solutions
to problems. From childhood, the mind is exercised in a structuralist way, separating
knowledge into academic disciplines (Gardner, 2007) precisely in the age of
globalisation.
There are “phases” in the thought processes which include fantasy, creativity,
invention and imagination at the different stages of schooling and in a variety of
learning contexts; therefore, our first hypothesis is that the more we stimulate the
fantasy the more we nurture creativity.
Another hypothesis upon which this paper is grounded is that age influences models
of collective creativity: the younger the students, the more creative and collaborative
they are because they are not yet conditioned by the mental stereotypes that prevent
them from going counter to the customs and convictions already instilled in them.
We do not yet have many projects that can demonstrate our hypothesis – in fact, I
believe that in order to remain coherent with our premises, we can never reach
simplistic conclusions – but we do have a series of interesting cases worth sharing.

Methodology
The curriculum implemented in the Design Programme in 2001, which was replaced
in 2011, lasted four years, the first two of which were core subjects taken by all
students. The design courses in these two years offered an interdisciplinary approach
to global projects which students were able to resolve thanks to a teaching team that
was usually made up of at least one professor/professional from the field of graphic
design and one professor/professional from the field of industrial design or spatial
design. The projects proposed usually had somewhat open prompts which allowed
students to define their own project and make a design proposal. One example of such
an exercise is “Pic-nic urbano” (Urban Picnic), in which students were asked to choose a
location, propose “what and how” to eat, develop the utensils needed and generate
the media campaign.
However, the new curriculum in the official Bachelor’s in Design, which was
implemented in 2009 in compliance with the European Higher Education Area, has just
one year of core subjects, while in the second year students are able to choose their
design courses more focused on the disciplines of visual communication or on product
and environmental design.
One of the first-year courses is particularly interesting with regard to the topic being
discussed in this paper, namely the “Design Methodology” course, which is also in the
curriculum for the Design Engineering Programme.
The general competences in this course are:
The capacity to analyse and synthesise.
Working in interdisciplinary teams.
The ability to organise, plan and manage time and resources.
Developing their own methodologies and procedures during the process of the
design project.
This course particularly stresses the methodological aspects of the design process.
However, in recent years we have steered the syllabus and exercises with the following
goals in mind:
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1. To exercise the students’ individual imaginations in order to identify their
predisposition to visualize what creativity, fantasy and invention can produce
separately.
2. To encourage the mind to work using fantasy by forging “fantastical”
relationships between known elements and objects.
3. To propose creative collaboration situations, especially between students from
different backgrounds.
4. To verify the relationship between memory and imagination when
remembering and narrating a visual structure.
Upon this groundwork we have developed a variety of instructional experiences
focused on achieving these objectives. The methodology we use particularly takes into
account aspects related to attitudinal competences (being) and procedural or
instrumental competences (knowing how), according to their official names in the
Bologna methodology.
In order to explain and understand the exercises – or case studies – I shall first
define all the parameters that make up the boundaries of the method used.
The variables of the study shall include the age of the students and the kind of
instructor. The boundaries of the case studies are already defined by the spatial context
where the exercises are performed: kindergarten and ELISAVA Design and Engineering
School in Barcelona. The stakeholders are the students with their different backgrounds
and how they resolve the exercises.

Case studies
B ELOW IS A DETAILED EXPLANATION OF THE CASE STUDIES .
C ASE S TUDY 1: D RAW ELASTIC GLASS
Due to the students’ educational background (baccalaureate in art, technology,
social studies and humanities) and their intrinsic predispositions, we decided to work in
parallel with them in their first year of ELISAVA’s Bachelor’s in Design and Industrial
Design Engineering in order to compare results with the same exercise prompts.
Prompt: draw “elastic glass” (individual development)
Time limit: 10 minutes
Objectives: To exercise the individual imagination of students when visualising
something that does not exist.
Rationale: At design universities we tend to use drawing as an expressive tool to render
analytical drawings based on observation or to envision the design of a “future”
object/space/message. But we seldom ask students to draw something that they
cannot see or that cannot exist, such as “elastic glass”.
Conclusions: We detected three patterns in students’ responses (Figure2):
a. the student depicted only part of the information and did not explain the
concept (i.e., there is a disjoint between logical thinking and imagination)
b. the student tried to depict what elastic glass would be like and how it would
behave scientifically according to its physical and chemical properties (i.e., invention
was activated)
c. the student sought an application of the proposed material (i.e., creativity was
activated)
1686

Relating creativity, invention, fantasy and imagination

b.

a.

c.

Figure 2. Examples of drawing.

C ASE S TUDY 2: F ANTASY
Once again the students were in their first year of the Bachelor’s in Design and
Industrial Design Engineering. We gave them an open-ended prompt to solve which
strove to achieve neither a specific formalisation nor real functionality.
Prompt: Forge relations based on an assigned object in order to imagine a new object
or a “fantastical” story (development in pairs).
Time limit: two weeks
Objectives: To encourage the mind to work using fantasy.
Rationale: Proposing an exercise without defining project functions, characteristics,
requirements or the formats in which it should be turned in gives students complete
freedom to take decisions and lets their thinking be utterly free.
Conclusions: We detected several different patterns in students’ responses (Figure 3):
a. the group that literally analysed the assigned object and from there came up
with functional or dimensional variations (i.e., fantasy and creativity was
activated)
b. the group that related by opposites (i.e., fantasy was activated)
c. the group thinks of a functional application (i.e., invention was activated)
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a.
a.

c.

b.
Figure 3. Examples of exercises.

C ASE S TUDY 3: L INE , POINT AND SURFACE
We decided to conduct a similar, parallel experiment with students in their first year
in ELISAVA’s Bachelor’s in Design and with children in their first year at the Scuola
Elementare del Istituto Italiano Statale Comprensivo di Barcellona.
Prompt (for the university): draw a map of Barcelona in an hour and a half using only
lines, points and surfaces (development in groups of 4).
Prompt (for the kindergarten): draw African masks in an hour and a half using only
lines, points and surfaces (development in groups of 4). On the days prior to the
workshop, the children had been shown examples of African masks, and the same day
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as the workshop they had taken examples and hung them on the walls of the room
where the workshop was held.
Objectives: To propose situations involving creative collaboration, especially among
students from different backgrounds; to verify the relationship between memory and
imagination when recalling and narrating a visual structure.
Time limit: an hour and a half
Rationale: this exercise in collective memory involves an effort at synthesis and enables
us to verify the validity of teamwork.
Conclusions: We detected three patterns of responses (Figure 4).
a. the group that literally resolved the exercise (i.e., there is a direct relationship
between logical thinking and imagination)
b. the group that took the exercise as a minor experiment (i.e., creativity was
activated)
c. the group that never managed to satisfactorily resolve the prompt as a result
of collective creation.

a.

b.

Figure 4. Examples of maps of Barcelona.

It is noted that the group work of elementary school students are more creative and
quickly get consensus individual intervention to achieve results visually interesting
(Figure 5).
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Figure 5. Examples of African masks.

C ASE S TUDY 4: C OLLECTIVE MURAL
This last case is not parallel to the three previous cases from the methodological
standpoint, but it is based on a similar premise and was conducted with the same
objectives.
In March 2009, I contacted the Escuela CEIP Jujol elementary school in Barcelona
with a request to work with its three-year-olds to create a collective collage that would
depict the sky and the moon. This drawing was rendered on large surfaces of blue
paper on which the rooftops of an imaginary city were drawn, and the children were
allowed to add any element that would complete the depiction, distinguishing between
buildings, roofs and sky.
We set out many materials – large and small pieces of paper that were white,
coloured, smooth, rough, opaque and transparent, along with cotton, string, etc., all of
which were transformed into parts of the urban landscape.
Time limit: an hour and a half for each group of 8 children.
Conclusions: the children worked together to create the mural, each agreeing on their
individual contributions to achieve visually intriguing results as a group (Figure 6).

Figure 6. Collective mural.

In March 2011 we were contacted by an agency to recruit a group of students
as "illustrators" for the Mobile World Congress Fair at the Ericsson booth.
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This was an interesting project because six students in their third year created a
"Living wall" in real time about the network society of the future. This mural was built
during the 4-day exhibition, and the students interacted with the participants of the
exhibition in a co-creation process which gave us input and opinions which we later
tried to depict on the canvas.
We suggested that the students were not mere executors but could work according
to a common strategic approach that, due to the size of the backdrop (2 x 6m), would
ensure a consistent result. In this case, the goal was to exercise the imagination to
illustrate other people's ideas. Despite the multiplicity of proposals offered and the
heterogeneity of the team, the results were truly amazing.
Time limit:4 days
Conclusions: The students collaborated to create the mural, which achieved aesthetic
uniformity despite its different parts (Figure 7).

Figure 7. "Living wall" by Gaston Lisak, Javier Jabalera, Sergio Castillo, Francesc
Moretó, Arnau Tasies, Sheila Bermudez, for Ericsson at the Mobile World Congress Fair
(http://vimeo.com/23982076).

Conclusion
In this article, I believe we have illustrated the importance of working on many
levels. The first case study proves that the minds of our students are different, and that
imagination is directly linked to each mind. Engineers and designers have to speak the
same language, understand each other and complement each other’s training, so the
goal is to better stimulate the “disciplined, synthetic mind” of future designers as well
as the “creative mind” of future engineers.
The second case study demonstrates that stimulating “fantasy” is important in
terms of creativity and that it helps students to become familiar with divergent
thinking. Design universities must stimulate our students’ divergent thinking using the
different parameters set forth and encourage situations of “boundless” creativity in
order to achieve tangible results.
The third case study shows that in situations of collective creativity, age affects the
results and that children are more “collaborative” than students in their first year of a
university design programme. However, this case also shows that when students are in
their third or fourth yearat the university, their academic maturity enables them to
resolve collective creativity projects more readily and with better group dynamics.
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I would like to conclude this paper by encouraging everyone interested in
partnering with us on organising a possible “fantasy grammar applied to design”. The
idea is to generate an educational tool that would be useful for universities specialising
in design in order to encourage FANTASY in future design professionals.
To this end, we are currently working with institutions in different disciplines
(Centre Santa Monica- Barcelona, Fabrica/Benetton, Istituto Italiano Statale
Comprensivo di Barcellona) to expand the case studies, and we are planning to create a
web platform where we can compile the educational experiences of institutions,
professors, students, PhDs and researchers.
Since last year, the ELISAVA’s Design Department has been coordinating the
partnership withthe Fabrica Live Window project (www.livewindow.it/), the creative
core of BenettonGroup. Fabrica invites prestigious universities and design schools from
all over the world to join its network and get global visibility for the creativity of their
students.Their works are posted on Benetton Live Windows. The project is very
interestingbecause it allows the results of the same promptas it was solved by students
of the same age but from different cultural backgrounds to be compared. In many
cases, we can detectconnections, and so it is possible to figure out how to reach the
same solution (see the proposals for the International Day of Peace).
Acknowledgements: Thanks to my students.

Reference
Abbagnano, Nicola. 2004. Diccionario de filosofia. México: Fondo de cultura económica.
Boden, Margaret A. 2004. The creative mind. Myths and mechanism. 2nd edition.
London and New York: Routledge.
Cropley, Arthur. J.1968. Creativity. London: Longmans.
De Bono, Edward. 1991. Lateral thinking. London: Pelikan Book.
Design & thinking. 2011. San Francisco: Muris Media; Taipei Design Center U.S. [cited
October 3, 2012]. Available from: http://designthinkingmovie.com/
“Educación en diseño”. 2009. Elisava TdD 26: p.7-9.
Findeli, Alain. 2001. “Rethinking design education for the 21st century: theoretical,
methodological, and ethical discussion”. Design Issues 17(1): 5-17.
Gardner, Howard. 2007. Five minds for the future. Cambridge, MA.: Harvard Business
School Press.
Hemlin, Sven and Carl Martin Allwood and Ben R. Martin. 2004. Creative Knowledge
Environments.The Influences on Creativity in Research and Innovation. Northampton
Mass. (USA ): Edward Elgar Publishing.
Kolko, Jon. 2010. “Abductive Thinking and Sensemaking: The Drivers of Design
Synthesis”. Design Issues, 26(1): 15-28.
Munari, Bruno. 1977. Fantasia. Bari: Laterza.
Matthews, John. 1999. The art of childhood and adolescence. London: Falmer Press.
Parini, Pino . 2001. I percorsi dello sguardo: dallo stereotipo alla creatività. Milan:
Artemisa.
Perrone, Raffaella. 2004. “Poética, diseño e ingeniería industrial”. Elisava TdD 21: 3642.
Pozo, Juan Ignacio. 1989. Teorias cognitivas del aprendizaje. Madrid: Ediciones Morata.
Restelli, Beba. 2002. Giocare con tatto: per una educazione plurisensoriale secondo il
metodo Bruno Munari. Milan: Franco Angeli.
1692

Relating creativity, invention, fantasy and imagination

Restelli, Beba. 2008. Il gioco di alfa e beta: tra segni e scritture secondo il metodo Bruno
Munari. Milano: Franco Angeli.
Robinson, Ken. 2010. Changing the paradigm. Folkstone: Cognitive Media. [cited
October 3, 2012]. Available from:
http://www.youtube.com/watch?v=WbOtm0zkxLQ
Robinson, Ken. 2001. Out of our minds: Learning to be creative. New Delhi: Wiley India
(P) Ltd.
Rodari, Gianni. 1973. Grammatica della fantasia. Turin: Giulio Einaudi.
Rowe, Peter. 1987. Design thinking. Cambridge, MA.: MIT Press.
Sawyer R. Keith. 2006. Explaining Creativity. The Science of Human Innovation. New
York: Oxford University Press, Inc.
Vigotsky, Lev S. 2004. Imaginación y creación en la edad infantil. Madrid: Akal.

1693

